FAGE: 1 : PRINT DATE: 03/18/98

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL HARDWARE
NUMBER: 06-1B-0630 =X

SUBSYSTEM NAME: ARS - COOLING

REVISION: 1 01/08/98
PART DATA

PART NAME PART H.IJ MBER

VENDOR NAME VEHDOR NUMBER

; AIRDUCTS
LRU : COUPLING, SLEEVE, FLEXIBLE ME276-0024
LRU : COUPLING, SLEEVE, FLEXIBELE MEZ76-0026
LRU : DUCT, FLEXIBLE ME276-0028
LRU : DUCT, FLEXIBLE MEZ276-D037
LRU : DUCT VOT0-613492
LR :DUCT VO70-613520
LRU :DUCT VO70-613527
LRU (OUeT VO70-613658
LRU :DUCT V070-613658
LRU :DUCT VO70-813562
LRU DUCT VOI0-6135863
LRU :DUCT VO70-613668
LRY :DUCT V070613575
LRU :DUCT VO70-613678
LRU : DUCT ' VO70-613677
LRU 1DUCT VO7(-813678
LRU 1 DUGT VO70-613688
LRU :DUCT VO70-813689
LRU :DUGT Y070-613690
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FAGE: 2 PRINT DATE: 03/18/98

FAILURE MODES EFFECTS ANALYSIS (FMEA) —Cil. HARDWARE
NUMBER: 08-1B-0630 -X

E

LRU - DUCT V070613697
LRU . DUCT VOTD-513692
LRU  DUCT V070-513683
LRU . BUCT V070-613697
LRU :DUCT VO70-513598
LRU - DUCT V070613608
LRU DUCT VO70-813711
LRU 'OUCT VO70-6137T15
LRU L DUcT VOFO-E13717
LRU ;DUCST VOr0-81373r7
LRU s DUGT VOTO-613779
LRU QUCT VOTD-6137RA
LAY . pucT VO70-613787
LRU . DUCT VO70-613792
LRu *DUCT VOTO-E13799
LRU :DUCT WO?0-813501
LRU sDUCT vOro.613802
LRL! DUCT VOTD-613823
LRL bucT VOT0-613875

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DUCT SECTIONS, GABI!N RETURN AIR AND (ML

REFERENCE DESIGNATORS:
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PAGE: 3 PRINT DATE: 03/18/08

FAILURE MORES EFFECTS ANALYSIS (FMEA) =CIL HARDWARE
NUMBER: 0E-1B-DE3D -X

QUANTITY OF LIKE [TEMS: 1
ONE SET PER VEHICLE

FUNCTION:

FPRE-MEDZS:

{(THIS IS A COLLECTOR FMEA WHICH COMBINE'S SEPARATE FMEA'S WRITTEN WITH THE

INTENT OF SUBDIVIDING ARS DUCTS INTO FUNCTIONAL GROUPS),

1. FROVIDE RETURN AIR FLOW FATH FROM FLIGHT DECK JUNCTION POINT OF
RETURN AIR DUCTS DOWN THE STARBOARD WalL OF MIDDECK TGO THE CABIN
FAMN INLET PLENUM. P/N'S: VO70-613E89, 590, 651, 632, 683, 697, 538, 6o, 715, Ti7.

2. PROVIDE CONNECTIONS BETWEEN 3 MAIN RETURN DUCTS AND CASIN FAN, CO2
ABSORBER AND TEMP CONTROLLER ASSY, AND HUMIDITY. CONTROL HEAT
EXCHANGER. PIN'S V0713482, 677, 67K, GER, ME276-0024 & Q028

3. PROVIDE RETURN AIR FLOW PATH FROM THE CABIN HUMIDITY AMD PFD2-C
SENSOR HOUSING TO THE COMMON RETURN DUCT. P/N'S VO70-613799, 875,
4. FROVIDE COMMON RETURN AIR FLOGW PATH FOR FLIGHT DECK EQUIFMENT:

VEU, AVVIZ, DDU3, RCU, MSS, DU4, DEU4, AMIZ, PPO2-A 8 C, HUMIDITY, CABIN
TEMP CONTROL SENSORS AND CABIN TEMP MONITOR SENSOR. PIN'S VOT(-
613783, 789

2. PROVIDE RETURN AIR FLOW PATH FRGM THE DISPLAY ELECTRONICS UNITS
{DEU'S) TO THE MAIN BRANCH OF THE RETURN AIR DUCT. P/IN'S V070-613520,
MEZTEL-0024, -0037.

E. PROVIDE RETURN AIR FLOW PATH FROM THE ALPHA MACH INDICATORS (AMI'S}
TO THE MAIN BRANCH QF THE RETURN AIR DUCT. PN ME278-0024.

7. PROVIDE RETURN AIR FLOW PATH FROM THE THREE CABIN TEMPERATURE
SENSCRE AND THE FPO2-A,B SENSORE. PIN'S VO70-61378%. 675,

B. PROVIDE RETLURN AIR FLOW PATH FROM THE ALTITUDE VERTICAL VELOCITY
INDICATORS {AVVI'S} TQ THE COLLECTION BRANCH RETURN DUCT. PN ME276-
ooazr.

a PROVIDES RETURN AJR. FLOW PATH FROM THE REMCTE CONTROL UNIT {RCLU)
TQ THE COLLECTION BRANCH RETURN DUCT. P/N MEZ75-002E.

10 FROVIDES RETURN AIR FLOW PATH FROM THE MISSION SPECIALIST STATION
{M55) TO THE COLLECTION BRANCH RETURN DUCT. PN ME276-0037.

il PROVIDES RETURN AIR FLOW PATH FROM THE VIDED SWITCHING UNIT (WS
TO THE COLLECTION BRANCH RETURN AIR. DUCT. P/N ME276-0028.

12. FROVIDES RETURN AIR FLOW PATH FRDM THE DISPLAY DRIVER UNIT {DDU3) TO
THE COLLECTION BRANCH RETURN AIR GUGT. P/N ME276-002B.

13. FROVIDES RETURN AIR FLOW PATH FROM CISPLAY UNIT {DU4) TO THE
COLLECTION BRANCH RETLUIRN DUCT. PN ME278-0037.

14, FROVIDE RETURN AIR FLOW PATH FROM DISFLAY UNITS (DLH, DIU2, DU TO
THE MAIN BRANCH OF THE RETURN AIR DUCT. P/N'S VO70-613779, ME276-0024
AND -0037.

15. PROVIODE RETURN AIR FLOW PATH FROM TWL TELEVISION MONITORS [TV TO
THE COMMON RETURN DUCT. P/N VOTD-E13782, ME275-0037.
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PAGE: 4 ' PRINT DATE: 031 6/95

FAILURE MODES EFFECTS ANALYSIS (FMEA) —CIL HARDWARE

16.

1t.

18.

19,

20.

NUMBER: 08-1B-0630 -X

PROVIDES RETURN AIR FLOW PATH FROM THE MANIPULATOR CONTROL
INTERFACE UNIT (MCIU)} TO THE COMMON RETURN DUCT. P/N'S VOT0.613823,
MEZT6-0028.

PROVIDE RETURN AIR FLOW PATH FROM DISPLAY DRIVER UNTS {DDU1, DDU2)
TO THE COLLECTION BRANCH OF THE RETURN AIR DUCT.. PAN'S VO7D-813787,
WME275-0024,

PROVIDE RETURN AIR FLOW PATH FROM PAYLOAD TO THE COMMON RETURN
PUCT. PN'S VOT0-613B801, BG2.

PROVIDE RETURN AIR FLOW PATH FROM THE WASTE COLLECTION AREA TO
THE CABIN FAN INLET PLENUM. PMN'S VOTD-813658, 859, 662, 663, 665, 675, 676,
.

ROUTE IMU COQOLING AIR FROM THE IMU MUFFLER TO JMU'S, AND IMU'S TO
MAMNIFOLD. P/N'S VOT0-843527, MEZTE003T

MEDE CONFIGURATION,
(THIS IS A COLLECTOR FMEA WHICH COMBINES SEPARATE FIMEA'S WRITTEN WITH THE
INTENT CF SUBDIVIDING ARS DUCTS INTO FUNCTIONAL GROUPS),

1.

10,

11,

12

PROVIDE RETURN AIR FLOW PATH FROM FLIGHT DECK JUNCTION POINT OF
RETURN AIR DUCTS DOWN THE BTARBOARD WALL OF MIDLECK TO THE CARIN
FAN INLET PLENUM. P/MN'S: VO70-513588, 690, 681, 602, 603, 607, 808, 695, 715, T17.
PROVIDE CONNECTIONS BETWEEN 3 MAIN RETURN DUCTS AND CABIN FAN, CO2
ABSOREBER AND TEMP CONTROLLER ASSY, AND HUMDITY CONTROL HEAT
EXCHANGER. P/N'S VOT0-813402, ET?7, E7E, 688, MEZT5-0024 & 0026,

FROVIDE RETURN AIR FLOW PATH FROM THE CABIN HUMIDITY AND PPO2-C
SENSOR HOUSING TQ THE COMMON RETURN DUCT. P/N'S VO70-613799, 275.
FROVIDE COMMON RETURN AIR FLOW PATH FOR FLIGHT DECK EQUIFMENT:
WS5U, DDOUS, RCU, MSS, PROZ-AR C, HUMIDITY, CABIN TEMR CONTROL SENEORS
AND CABIN TEMP MONITOR SENSOR. P/IN'S V070613783, 799,

FROVIDE RETURN AIR FLOW PATH FROM THE INTEGRATELD DISPLAY
PROCESSORS (IDF'S) TO THE MAIN BRANCH OF THE RETURN AIR DUCT. P/N'S
YOT0-612520, ME2TE-0024, 0037,

PROVIDE RETURN AIR FLOW PATH FROM THE THREE CABIN TEMPERATURE
SENSORS AND THE PPO2-AB SEN3CRS. P/N'3 WT(-G13780, 875,

PROVIDES RETURN AR FLOW FPATH FROM THE REMOTE CONTROL UNIT (RCL)
TO THE COLLECTION BRANGH RETURN DUCT. P/N ME276-0028.

PROVIDES RETURN AR FLOW PATH FROM THE MISSION SPECIALIST STATION
{MEE) TO THE COLLECTION ERANCH RETURN DUCT, PN ME276-0037.
PROVIDES RETURN AR FLOW FATH FROM THE VIDEQ EWITCHING LINIT [VELU)
TO THE COLLECTHON BRANCH RETURN AR DUCT. P/N ME276-0028.

PROVIDES RETURN AIR FLOW FATH FROM THE DISPLAY DRIVER UNIT (DDU3) 0
THE COLLECTION BRAMCH RETURN AIR DUCT. P/N MEZ76-H}Z8.

PROVIDE RETURN AIR FLOW PATH FROM TWO TELEVISION MONITORE [TV TD
THE COMMON RETURN DUCT. PN VO70-513792, ME276-0037.

PROVIDES RETURN AIR FLOW FATH FROM THE MANIPULATOR CONTROL
INTERFACE UNIT (MCIL) TG THE COMMON RETURN DUCT. PIN'S VOT0-613823,

ME276-002K,

06-1B - 242.04




PAGE: 5 FRINT DATE: 03118/98

FAILURE MODES EFFEGTS ANALYSIS (FMEA} ~GIL HARDWARE

13

14,

1E.

16.

NUMBER: 0&-1B-8630 -X

PROVIDE RETURN AIR FLOW PATH FROM DISPLAY DRIVER UNITS (DDU1, DDUZ)
TO THE COLLECTION BRANCH OF THE RETURN AIR DUCT. P/N'S VOT(-613787.
ME276-0024,

PROVIDE RETURN AIR FLOW PATH FROM PAYLOAD TO THE SOMMON RETURN
QUCT. P/N'S VO70-813801, 802,

PROVIDE RETURN AIR FLOW PATH FROM THE WASTE COLLECTION AREATD
THE CABIN FAN INLET PLENUM. PIN'S VO70-613658, 659, EE2, 653, 686, 5735, 676,
i

ROUTE IMU CCOLING AIR FROM THE IMU MUFFLER TO IMU'S, AND IMU'S TO
MANIFOLD. P/N'E VO70-513527, ME275-0037

17. PROVIDE RETURN AIR FLOW PATH FROM MULTIFUCTION DISPLAY UNITS
.{(MDU'S) TO THE MAIN BRANCH OF THE RETURN AIR DUCT. P/N'S V070-513737,
ME278-0024.

- APPROVALS -

5S&8PAE MANAGER : P. STENGER-NGUYEN ﬂ:ﬁﬂ%ﬁ;‘ﬁ?‘-

SSEPAE T Al i L

RESIGN ENGINEERING K. DUONG Y AN LT T

WEDS SYSTEM : M. B. WARNER A o i

MEDS HARDWARE : R. SITAPARA 7 - H21)gp

JEC MOD : :

r}:/'

06-1B - 242.05



ES0Z2304A
ATTACHHMENT -
Fages 217 of 244

SHUTTLE CRITICAL ITIMS LIST - oRBITER

SUBSYSTEM :ATMOSEMERIC REVIT. FMEA NC D6-1B =0630 =1 REV:08/22,/88
ASSEMBLY :AIR DUCTS CRIT. FUNC: 1R

P/B RT 1 VY D61 2000 CRIT. MDW:

P/N RI IME275-000K VEHICLE 102 163 104

P/N VENDOR: EFFECTIVITY: X X X

QUANTITY ;1 SET PER VEHICLE PHASE(S): PL LOX OO X DO XLs
i .

FREFARED BY: APPROVE
DES N. K. DUGNG wloEs 54
EEL N. L. STEISSLINGER I REL
QE D. STOICA yrQE
ITEX:

DUCT SECTIONS, CABIN RETURF AIR AND IMU
PUNGTION:

(THIS IS A COLLECTOR FMEA WHICH COMBINES SEFARATI FMEAS WRITTEN WITH THF
INTENT OF SUBDIVIDING ARS DUSTS INTQ FUNCTIONAL SROUPS) . &

1. PROVIDE RETURN AIR FLOW PATE FROM FLIGHT DECK JUHCTION POINT oF
RETURN AIR DUCTS DOWN THE STARBOARD WALL OF MIDDECK TD TEE CABIN FAN
INLET PLENUM. P/N'S$: v070-613685, &8940, 691, S92, 893, £97, £58, £%9,
718, 717, "

Z. FROVIDE CONNECTIONS BETWEEIN 3 MAIN RETURN DUCTS AND CABIN FAN, coz
ABSQRSER AND TEMP CONTROLLER ASSY, AND NUMIDITY CONTROL HEAT EXCHANGER.
P/NYS VOTU-613482, 677, 688: MEITE~0024 & -002€,

3. PROVIDE RETURN AlR FLOW PATH FROM THE CABIN NUMIDITY AND PPoz-i
SENSOR HOUSING TO THE COMMON RETURN DUCT. F/N'S VG70-813799, &7s,

4. PROVIDE COMMON RETURN AIR F1&W PATH FOR FLIGHT DECK EQUIPMENT: VSU,
AVVIZ, DOUJ, RCU, MSSE, U4, DEU4, ANI2, PPO2-A,B,C, HUMIDITY, CABIN TEMp
CONTROL SENSORS AND CABIN TEMP MONITOR SENZOR. P/H'S VQ7p-6121782, 795.
5. PROVIDE RETURN AIR FLOW PATH FROM THE DISPLAY ELECTRONICS UNTT3
{DEJ'S) TO THE MAIN BRANCH ¢F THE RETURN AIR DUCT. PF/N'S VO70-613%20,
ME275=-0024, =Q037. - -

§. PROVIDE RETURN AIR FLOW DATH FROM THE ALDHA MACH INDISATORS (AMI'S)
TO THE MAIN BRANCH OF THE RETURN AIR DUCT. F/N ME276=0024.

7. FROVIDE RETURN AIR FLOW PATH FROM THE THREE CABIN TEMPERATURE SEN2oRS
AND THE FPQ2=A,B SENSORS. DP/N'S VO70-613799, &75,

8. PROVILE RETURN AIR FLOW PATH TROM THE ALTITURE VERTICAL VELOCITY
INDICATORS {AVVI'S) TO THE COLLECTION BMRANCH RETURN DUST. PB/N HEZ75-
£Q3l7.

¥. PROVIDES RETURN AIR FLAW PATH FROM THE REMOTE CONTROL UNIT (RCU) To
THE COLLECTION BRANCH RETURN DUCT. P/N ME276=0028,

10, PROVIDES RETURN AIR FLOW PATH FROM THE MISSEION SPECIALIST STATION
(MS5) TO THE COLLECTION BRA: | RETURN ODUCT. P/X ME. i-.0317,

11. FROVIDES RETURN AIR FLOW SATH FROM THE VIDEG SWITCHING UNIT (VSU} To
THE COLLECTION BRANCH RETURN AIR DUOT. P/H ME276=-002H,

12. PROVIDES RETURN AIR FLOW PATH FROM THE DISPLAY DRIVER UNIT (DDU) TO
THE COLLECTION BRANCH RETURN AIR DUiOT. P/N MEZ76=0028.

13. PROVIDES RETURN AIR FLOW PATH FROM DISPLAY UNIT (DU4)} TQO THE
“OLLECTION ERANCH RETURN DUCT., B/N ME375-0077.

0B=-1B 2423
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ATTACEMENT . ‘

SHUTTLE CRAITICAL ITEMS LIST - ORBITER Fa8e 218 or 241

SUBSYSTEIM :ATMOSFEERIC REVIT. FMEML HO O#-1B =-08J0 -~} REV:QE/22/a¢

14. FROVIDE RETURM AIR FLOW PATH TROM DISPLAY UNITS (DUl, D2, LC1) ™o
THE MAIN BRANCH OF THE RETURN AIR DUCT. FP/N'S VOTE-613779, ME275=00324
AND =007,

15, PROVIDE RETURN AIR FILOW FATH FROM TWO TELEVISIGN MONITORS (TV) 10
THE COMMOMN RETURN DUST. P/N VOTO0=612792, MEZT6-0037,

18. PROVIDES RFTURN AIR FLOW PATH FROM THME MANIPULATOR CONTROL INTERFACT -
UNIT (MQIU) TO THE COMMON RETURMN DUCT. P/H'S YD70-£13822, MEZ7TE~C02R.
17. PROVIDE RETURN AIR FLOW PATH FROM DISPLAY DRIVER UNI. 3 (DPUL, Bhv2y
™ THEE cgmn:an BERANCH OF THE RETURN ATR DUCT, EBE/N'S VOTO0=8137R7,
MEIT6-0024,

18, PROVIDE RETURN AIR FLOW PATH FROM PAYLOAD To THE COMMON RETURM DUCT.
P/H'S YOTO=-611831, #03.

19, PROVIDE RETURN AIR FLOW PATH FROM THE WASTE COLLECTION AREA T4 THE
CARIN FAN INLET PLENUM. P/H'S VOT0=-61la%8, &89, 562, 883, €88, 575, &7&.
711.

£9. ROUTE IMD COOLING AIR FROM THE IMU NUFFLER TO IMO'S, AND IMU'S T=
MAHNIFOLD, P/N'S VOT0-§13527., MEZ76=0037.

FAILDRE MODE:
EXTERNAL LEAKAGE {DISLODGED DUCT AS WORST CASI)

w

CAUSE (S} ¢
FUNCTURE, ABRASION, MATERIAL UEFECT, BROKEN CLAMPS

RFFECT(S) OM: - .
(A}SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VERICLE

(A) "SHORT-CIRCUITED® COOLING AIR FLOW THROUGH FLIGHT DECK AVIONICS LRU':
R IMU'S,

(B} REDUCED COOLING AIR FLOW THROUGH FLIGHT REQX AVIONICS LRU'S OR IMU'Z.

(€) POSSTIBLE EARLY MISSION TERMINATION BASED UPON MAGNITUDE &F LEAX.

(D} POSSIBLE LOSS OF CREW/VEHICLE LUE TC FAILURE OF THE AFFECIED
AVIONICS AS TEE RESULT OF LRU OVERMEATING.

DISPOSITION & RATICNALE:
(A)}DESIGH (B) TEST (C) INSPECTION (0)FAILURE HISTORY (E)OFERATIONAL OSE

{A) DEIIGH
THE CRBIN AIR COLLECTION RETURN AND DISTRIBUTION SUPPLY BUCTS ARE RICID
EPOXY/ARMMID SECTIONS NOMIKALLY ABOUT 15 INCHES LONG AND PREFORMED TC LI
THE CONTOUR OF THE VYEHICLE AT THE INSTALLATION SITE, SECTIONS ARE HARD
MOUNTED TO STRUCTURE BY A BRACKET/BAKD CLAMP ASSEMBLY. A 0.5¢ INCH
STRESS RELILY GAP IS PROVIDED RBETWEEN DUCT SEOTIONS., THIS SAP IS BRIDCLS
BY FLEXIBLE SILICONE/PIBERGLASS SLEEVES WELD IN PLACE BY BAND CLAMFES ANT
GROCVES THAT ARE PREFORMED INTO EACH DUCT SEGMENT. DUCT BRANCHES LEADING
TO AVIONICS BOXES ARE PREFCRMED INT® THE MAIN QUCT SECTIONS OR MOUNTED TC
THE MAIN DUCTS VIA PREFORMED IMNTERFACE FITTINGS. DUCTS ARE PROTECTED

FROM DAMAGE BY CLOSEGUT PANELS.

06-1B 244



(B) TEST
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ATTACHAMENT -

Page 21§ of 219
SHUTTLE cRITIGAL ITEMS LIsT = ORBITER

SUBSYSTEM :ATNOSPHERIC REVIT, FMEA ¥Q 06=1E =0630 =] REV:08,/22 /882

FLEXIBLE DLCTS OF STLICONE/FIBERGLASS PABRIC QVER STEEL HELICAL SPRING
WIRE ARE USED A$ REQUIRED AT THE DUCT/AVIONICS BOX INTERFACE, BAND
CLAMPE ARE OSED TQ HOLD FLEXIBLE DUCTS TC LRU AND RIGID DUCT INTERFACES.
FLEXIBLE DUCT2 ARY PROTECTED FROM DAMAGEZ BY CLOSECUT PANELS.

INU DUCT SYSTEM IS COMPRISID OF RIGID AND FLEXIHLE Die? SECTIONS:

RIGID DUCTING 1S FABRICATED QUT OF ALUMINUM TUBING WITHE 0.075 OR 0.04%
INCH THICK WALLS AND EPOXY/ARAMID MATERIAL. S$ECTIONS ARE FASTENED
TOGETHER WITH CLAMPS AROUND IND FLANGES AND HARD MOUNTED T2 STRUCTURE &Y
A BRACKET/BAND CLAMP ASSEMBLY. [UCT ERANCHES LEAOING TO IMU BOXES ARD
WELDED INTO THKE MAIN BRANCH DUCT SECTION.

FLEXTBLE DUCTS OF SILICONE/FIBERGLASS FAERIC OVER STEEL HELIOAL SBRING
WIRE ARE USED AT THE MUFFLER/IMU INTERFACE, AT THE IMU/ALUMINUM DUCT
INTERFACE, AND BETWEEN THE IMU FAN PACKAGE AND THE ALUMINUM DUCTS. ALL
AIR ENTERING THE RETURN DUCT SYSTEM IS THROUGH THE IMY MUFFLFR FILTERS.
PUCTS ARE PROTECTED FRCHM DAMAGE BY CLOSEOUT DANELS.

CABIN AR RIGCTD DUCTS: +
QUALIFICATION TEST = TESTS OF STMILAR MATERIAL SHOW THAT RIGID
EPOXY/ARAMID DUCTS ARE UNAFFECTED BY HUMIDITY AND TEMPEPATURE WITH™N =t
LIMITS IMPOSED BY THE CABIN ATMOSPHERE. TENSILE STRENGTH (£00 KSI)
REMAINED UNCHANGED AFTER EXPOSURE TO 100 PHM OZONE AT 70 F POR 1000
HOURS. TOLERANCE TO SALINITY WAS DEMONSTRATED BY ANALYSIS BASED ON TPs—:
OF SIMILAR MATERIAL IN SALT WATER FOR 125 DAYS. TRANSIENT VIBRATIONS .
RANDOM VIBRATIONS, AND CRASHE LOADS WERE CERTIFIED BY ANALYSIS.

FLEXIRLE DUCTS:

ACCEPTANCE TEST = EXTERNAL LEAK TEST AT 0.3 PSIG FOR 5 MIRUTES. MAX
LEAKAGE 0.005 CFM/INCH DIAMETER/FT LENGTH. PBROOF TEST AT 1.0 PSIG FOR S
MIHNUTES,

QUALIFICATION TEST = TMER SILICONE/FIBERCLASS FLEX DUCTS -WERE CERTITIEDR EY
SIMILARITY AND WERE SHOWN TO WITHSTAND TEMPERATURES FROM =40 F TD &oe F
WITHOUT PROBLEMS. NON-NUTRIENT TO FUNGUS DEMONSTRATED BY TEST. ESALINITY
TOLERANCE DEMONSTRATED BY TEST OF IDENTICAL MATERIAL EXPOSED TO A 20%
SALT SOLUTION AT S5 P AND BSY RELATIVE HUMIDITY FOR S¢ HOURS WITH KG
EFFECT. BURST PRESSURE DEMONSTRATED BY TEST T0 RE CREATER THAM 200 PSIS.
TRANSIENT AND RANDOM VIBRATIONS WERE CERTIFIED BY TESET oF THE SIMILAR
DUCTS AND CRASH LOADS BY ANALYSIS.

IN=VEHICLE TESTING = CABIN: SUFPLY AIR FLOW DISTRIBUTICN I8 MEASURED
USING A HOT WIRE ANEMOMETER AT COMPLETION OF ASSEMBLY QF EACH VENICLE.
CABIN FAN DELTA-P IS MCNITORED DURING THIS TEST AND THE DELTA-P CAN EE
USED AS & REFERENCE POINT TO DETECT MAJOR FLOW RESISTANCE CHANCES IN THE
DUCT SYSTEM. DUCT IHNSTALLATION IS INSPECTED FOR DAMACE PRIOR TU
INSTALLATION OF CLOSEQUT PANELS.

~ IN=VEHICLE TESTING = IMU: FAN DELTA~P IS MCGNITORED CONTINUQUSLY WHEY

IMU'S ARE POWERED UPF.
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SUBSYSTEM :ATMOSPHERIC RIVIT. FMEA NO 0&-1B 0838 =3 REV:08/22,/8%

SHUTTLE CRITICAL ITEMS LIST = ORBITER

OMRED - CABIN FAN CELTA-P IS MONITORED DURING EVERY TURNARGUNT ANT SERVES
AS AN INDICATION OF SYSTEM PERFORMANCE/EXTERNAL LEARAGE.

FLEXIBLE AND HARD DUCTS ARFE BEING COUMPLETELY INSPESTED PRIVUR TO FIRST
REFLIGHT OF EACH ORSITER AND ARX ALSD INSFECTED AS AVATILABLE IN
CONJUNCTION WITH REMOVAL OF PANELS/LRU'S. OUCTS ARE ALSC INSFECTED
DURING FERIODIC ZIONAL INSPECTIONS.

OGMRSD = IMU FAN DELTA=F I3 MONITCRED CONTINUOUSLY WhEN IMU'S ARE POWEFRED
UPy VERIFIED EVERY TURNAROUND. A DECREASE IN FAN DELTA=P WOULD BE AN
INDICATION OF EXTERNAL LEAKAGE.

{C) INSPECTION
CARTIN DIN'TS:

RECEIVING INEPECTION
CERTIFICATION OF MATZRIALS AND PROCESSES IS VERIFIYD BY INSPECTION,

ASSEMELY /THETALIATION

INSPECTION VERIFIES THE FOLLOWING: PROCESS RESUIREMENTS RELATIVE o=
MATERIALS FREFARATIGN, FABRICATION OF DUCT SECTIONS {INCLUDIKG DT

LENGTH AND WALL THICKNESS) AND CURE CYCLES IN ACCORDANCE WITH REQUIRE-
MENTS, INSTALLATION OF CURED SECTIONS INTO THE DUCT SYSTEM {BONGING,
SPLICING, SEAL COATING, INSTALLATION OF CLAMPS, FASTINERS, TAPE ANC .
INSULATION) IN ACCORDANCE WITH DRAWING AND SPECIFICATION REQUIREMZINTS.

TESTING )
THE ATF, WHICH INCLUDES LIAK AND PROCF TESTING, EXAMINATION FOR WORNILAN -
SALP, FINISH AND DIMENSIONAL FEATURES 1% VERIFIED BY INSPEOTION.

PACFAGING AND BANDLING
FARTS PROTECTION AND HANDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.

IMU DUCTS:

RECEIVING INSPECTION
MATERIAL AND PROCESS CERTIFICATIGN ARE VERIFIED BY INSPECTION,

-

CONTAMIKATION CONTROL
CONTAMINATION CONTROL AND CORROSION PROTECTION PER MACGG08=301 ARE
VERIFIED BY INSEPECTION.

ASSEMBLY/THSTALLATION
MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS ARE VERIFIED BY
INSPECTION. STANDARD DETAIL, DIMENSIONING AND TOLERANCING ARE VERIFIED
BY INSFECTION. INHSPECTION VERIFIED TURING FABRICATION PER MAG102-105.

CRITICAL PROCESSES .
WELDING PER MACL07-303 13 VERIFIED BY INSPECTION.

BONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION IS VIRIFIED BY INSPECTION.
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SHUTTLE CRITICAL ITEMS LIST = QREITER Fage 221 of 241

SUBSYSTEM :;ATMOSPHERIC REEVIT. FMIA NO 06=13 =0&30 =1 REV:Qe/22/5:

TESTING
THE ATP, WHICH INCLUDES LEAX AND PROOF TESTING, EXAMINATION FOR WORIMAN -
SHIP, FINISH AND DIMENSIONAL FEATURES IS VERIFIED BY INSFECTION.

HANDLING/PACEKACING
PARTS PROTECTION AND HANDLINA REQUIREMENTS ARE VERIFIED BY INSPEOTION,

(D} FAILORE HISTURY
“HIRE IS HO FAILURE HISTORY OF TRE RIGID DUCT. THE FLEXIBLE DUCTS MavE
DEVELOPED MINQR LEAKS TMAT HAVE BLEN EMISED BY ARRASION AND PUNCTTRY DUZ
Te INTERFERING WITH THE SURRCINDING STRUCTURE. NONE OF THE LEAKAGCE T0
BATE HAS RESULTED IN S5IGNIFICANT ALR FLOW REDUCTION TO CAUSE SYERHEATING
AND SUBSZQUINT FAILURE OF AVIONICS EQUIFMENT. A REDESISN I5 IN PROQRZZZ
WHICH WILL REPLACE THE STEEL SPRING IN THE DUCT WITH A NYLON EFRING AND
THI FIBERGLASS SILICON SHEATH WITH ARAMID/SILISON FABRIC. CAR ADJ1gT=Cl0,
OATED 7/15/87, WAS OPENED AGAINST DOCTS REMOVED DURING COMPLETE
INSFECTION OF OV-103 DUOTS. IT REMAINS OPEN PENDING REDESIGR.

(E) OFERATIONAL UEE
CABIN DUETS:
l. CREW ACTION
A. CABIN FAN PERFORMANCE TROUBLESHOOTING.
A. AVIDKRIZS LRU PAILURE TROUBLESHCOTING,

2. TRAINING ]
CLURRENT ECLSS TRAINING COVERS THE EFFECT OF CABIN FAN PERFORMANCE
DEGRADATION,

1. GPERATIONAL CONSIDERATIONS
A. LRU PERFURMANCE DEGRADATICN FROM SPEC PERFORMANCE IS NOT WELL
FNOWH .
B. REAL TIME DATA SYSTEM ALLOWS FoR GRAOUND MONITORING.
¢. IFM REFAIR WOULD BE CONSIDERED QEPENDING ON LOCATION COF LEAKAGE.

IMU DUSTS:
1. CREW ACTION
FAN PERFORMANCE DECBADATION TROUBLESHOOTING.

2. TRAINING :
CURRENT ECLSS TRAINING COVERS TNE FAN FERFORMANCE DECRADATION EFfT—t
OF THIS FAILURE,

3. OPERATIONAL CONSIDERATIONS
A. REAL TIME DATA SYSTENM ALLOWS FOR GROUND MONITORING,
B. ALTERNATE POWER OYCLING OF EACH OF THE THREE IMU'S IS POSSTRLE,
C. IFM REPAIR WOULD BE TONSIDERED DEPENDINC QN ACCESSIDILITY or ZuiTT
LITAX,
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